Introduction
Biomechanics is a field of science that studies the effects of a dynamic environment, regarded as a primary factor, on body functions and structures1). Orthodontic treatment is a procedure to esthetically and functionally rearrange teeth by inducing local remodeling using optimal forces on teeth or the jaw bone. Orthodontic treatment itself is an application of biomechanics in the sense that therapeutic goals are attained through dynamic effects. The test procedure was as follows. First , the test piece was mounted on the tensile tester in physiologic
Then, a pre-load of 0.05N was applied to the specimen, a load was applied 10 times in a range of 0-5% strain, and a fracture test was performed at a strain rate of 0.008mm/sec.
The broken test pieces were dehydrated with an ethanol series, freeze-dried, ion-coated about 8nm thick on the fractured surface. Scanning electron microscopic photographs were taken perpendicularly to the direction of traction (S-4700 , Hitachi, Tokyo).
The images obtained were analyzed using the public domain software NIH Image 1 .62 (U.S. National
Institutes of Health), and the cross sectional area was measured in each test piece. The mean area of fracturFrom these results, the stress-strain relationship was determined, then the tensile strength , strain at failure, and tangent module were calculated , and the dynamic characteristics were evaluated .
Results and Discussion Many of the soft tissues in the body are reported to be non-linear and anisotropic both morphologically and material-wise, to be a non-compressive heterogeneous material that may show major transformation, and to exhibit viscoelastic behavior5). In this study, conditions of the tensile test were determined as follows in consideration of these characteristics. The specimens prepared in this study had a block mixture: the mixture consists of the tooth, alveolar bone, and periodontal ligament sandwiched by hard tissues, which is subject of the tensile test. These hard tissues were regarded as tissues with a sufficiently greater tangent module than the periodontal ligament, and the block was handled as a rigid body by attaching an acrylic resin holder at these sites. Also, relaxation associated with decompression occurs in specimens once they are taken out of the body6). To eliminate this relaxation, we preconditioned the specimens by the method described above immediately before the test.
The stress-strain curve from the tensile test performed as above was non-linear with concavity relative Fig. 4 In the future, we will evaluate dynamic characteristics of the periodontal ligament before and after orthodontic tooth movement based on these results. 
